Neonatal onset of leptin signalling in dopamine neurones of the ventral tegmental area in the rat.
Leptin inhibits feeding by acting on hypothalamic and mesolimbic dopamine (DA) pathways involved in the homeostatic and hedonic control of energy balance. In the rodent, the neonatal period is characterised by high circulating leptin concentrations and an insensitivity to the anorectic effects of this hormone, suggesting that the modulation of these circuits by leptin is reduced during this period. The present study aimed to examine the onset of the functional ventral tegmental area (VTA) response to leptin during the neonatal period and to characterise the phenotype of leptin-responsive VTA neurones. On postnatal day (PND) 10 in pups insensitive to the anorectic effects of leptin and exclusively dependent on their mother for feeding, leptin administration failed to increase phosphorylated signal transducer of activation and transcription 3 (pSTAT3) and phosphorylated extracellular signal-regulated kinase (pERK)1/2 immunoreactivity in the midbrain. At the onset of independent feeding on PND16, leptin stimulated pSTAT3 production in the lateral parabrachial pigmented area of the midbrain, with a subset of these pSTAT3-positive neurones co-localising with tyrosine hydroxylase, a marker of DA neurones. Leptin did not increase pERK1/2 immunoreactivity in DA neurones on PND16. These results suggest that the insensitivity of PND10 pups to the anorectic effects of leptin might be mediated, at least in part, by a lack of signalling through the Janus kinase/STAT signalling pathway in VTA DA neurones in response to leptin before the onset of independent feeding.